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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an immersion 
aligner which does not cause the deterioration of its 
image forming performance. 

SOLUTION: An immersion aligner which is provided with 
a projection optical system PL which transfers a pattern 
Pa drawn on a reticle R to the surface of a wafer W and 
print-transfers the pattern Pa» and in which at least part 
of the working distance L between the lens surface Pe 
of the optical system PL closest to the wafer W and the 
wafer is filled up with a liquid LQ which transmits 
exposing light IL is constituted so that the working 
distance L may meet a relation, LiX/(0.3 x 
&verbar;N&Yerbar;) (where, X and N (1/** C) respectively 
represent the wavelength of the light IL and the 
temperature coefficient of the refractive index of the 
liquid IQ). In addition, the liquid LQ is prepared by adding 
an additive which reduces the surface tension of pure 
water or increases the interface activity of the pure 
water to the pure water. 
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(54) PATTERN FORMING MATERIAL 

(57)Abstract 

PURPOSE: To allow the formation of patterns with hfgh efficiency and to obtain highly- 
integrated semiconductor devices at a high yield by using an acid precursor consisting of the 
ester of a compd. having > 2 phenolic hydroxy! groups and alky! sulfonic acid in combination with 
a moisture retaining agent. 

CONSTITUTION: The pattern forming material contains a medium having the reactivity to 
change the solubility in an aq. alkaline soln. by the reaction with an acid as a catalyst, the acid 
precursor consisting of the ester of the compd. having > 2 phenolic hydroxyl groups and the 
alkyi sulfonic acid and the moisture retaining agent. The acid precursor compd. consisting of the 
ester of the compd. having > 2 phenolic hydroxyl groups and the alkyI sulfonic acid is 
exemplified by the ester of the phenolic hydroxyl groups, such as catechol, resorcin. 
hydroquinone, pyrogallol, oxyhydroquinone and galate and the alkyI sulfonic acid. Surfactants, 
such as pentamethylene glycol and tetraethylene glycol, and polhydric alcohol, such as glycerol, 
are usable as the moisture retaining agent. 
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